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I . A monolithic single pass expanded beam mode active optical device for light 
of a predetermined wavelength and a predetermined beam mode, comprising: 

a substraie including a top substrate surface; 

a wa veguide layer coupled to the top surfece of the substrate and including; 
a semiconductor gain medium; 

two expansion/contraction sections, each including a portion of toe 
semiconductor gain medium which is substantially transparent to light of the 
predetermined wavelength wherein , at least a portion of the semiconductor 
gain medium varies in thickness within said expansion/contraction portion of 
the expansiojl/cotttracdon section; and 

an active section extending between the two expansion/contractioii sections toe 
active section including an active portion of the- semiconductor gain medium 
which interacts with light of the predetermined wavelength, responsive to the 
electric signal; 

a semiconductor layer coupled to the waveguide layer; 

a first electrode coupled to the substrate; and 



a second electrode coupled to the semiconductor layer, 

whereto the first and second electrodes are configured to receive the electric signal. 

2. A monolithic expanded beam mode active optical device according to claim 1, 
wherein the semiconductor gain medium is a bulk active semiconductor material. 
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% A monolithic expanded beam mode active optical device according to claim I , 
wherein the semiconductor gam medium is a quantum well structure formed of a plurality of 
sublayers of semiconductor material. 

4 , The monolithic expanded beam mode active optica! device of claim 3 , 
wherein: 

the waveguide layer mrther includes; 

i two input/output surfaces, each substantially perpendicular to the top substrate 

i surface; 

i a longitudinal axis extending between and substantlaly perpendicular to me two 

? input/output surfaces; 

i each of the plurality of sublayers extends; 

> substantially parallel to the top surface of the substrate in a direction perpendicular 

u to the longitudinal axis; and 

i from one of the two input/output surfaces to an other one of the two input/output 

i surfaces; and 

each of the two espansjoa/coutfactbii sections and the electroabsorption section 
extend along the longitudinal axis adjacent to one of the two input/output surfaces . 

5. A monolithic expanded beam mode etectroabsorption modulator for 
modulating light of a predetermined wavelength, including a quantum well structure 
responsive to an electric signal having an on-voltage and an off-voltage, comprising: 

a substrate including a top substrate surface; 



a waveguide layer coupled to the top surface of the substrate and b 
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two expansion/cottfraetion sections, each including a plurality of sublayers , 
which form she quantum well structure, wherein the quantum well structure in the 
expansion/coutraction sections has a thickness which varies within said 
expansion/contraction section and defines an expansion/contraction cutoff wavelength 
which is shorter than the predetermined wavelength ; and 

an eieciroabsorption section extending between the two expaMion/coniraction 
sections and including a portion of the ($mmm well structu re having, responsi ve to 
the on-voltage of the electric signal, a first electroabsorption cutoff wavelength which 
is shorter than the predetertnined wavelength; and, responsive to the off-voltage of m 
electric signal, a second electroabsorption cutoff wavelength which is longer than the 
predetermined wavelength; 

a semiconductor layer coupled to the waveguide layer; 
a first electrode coupled to the substrate; and 

a second electrode coupled to the semiconductor layer wherein the electric signal is 
applied between the first and second electrodes. 



Cancelled claims 6-8 
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9. An optical signal modulation system comprising; 

a laser which produces a light beam with a predetermined wavelength and a first 
beam mode; 

a monolithic expanded beam mode clectroabsorption modulator including; 



an input surface optically coupled to the laser aid ***** optimized for tow 
input toss of light beams with the first beam mode; 



an expansion section to expand a beam, mode of the tig&t beam for I 
confinement of the tight beam; 

an eJectroaMorpOon modulation jetton teludmg a quantum welt struck for 
modulating light of the predetermined wavelength; 

approximate* the first beam mode; and 
an output surface; and 



an optical fiber optically coupled to the output surface of the monolithic expanded 
fceam mode electroabsorption moduiator and subtly optimised for low Input loss and 
for transmission of light beams wim m fen beam mode . 

10. An extended range optical communication system comprising; 

a laser which produces a tight beam with a predetermined wavelength and a first 
beam mode; 
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a Tim optical fiber for traascdssiofl of light beams with the predetermitted waveteglh 
and the first bean mode, including m. toput end optically coupled to the laser and an output 
end; 

a moaoiilhic ex^r-ided bom* mode optical ampler induing; 

m input surface optically coupled to the output end of first optical fiber aM 
^tamially optimized for relatively low input loss Of iigM beams Willi tiie flat beam 
r&ode; 



m expaasioa section to eaprai a team mode of the light beam for to^ed 
CO.sfMeineBt of the light beam; 

an aptkal amplification section deluding a semicoMuccor gam medkm for 
aniplitykig light of the p rzdmmmzd wavelength; 

a contraction section, to contract the beam mode of the light beam to 
approximate the first beam mode ; and 

w output surface; and 

a second optical fiber optically coupled to the output surface of the moaoltttiic 
expanded beam mode optical amplifier and substantially optimized far low input loss and 
traimmssioit of light beams with the fust beam mode, 

i;L An extended range optical eommtmieations system according to claim 10 
wheiem i&e seiKiconductor pin medium tocludes a. bulk active material. 

12. An extended range optical communication system according to claim 10 
wherein the semieoiKtTCtor gaki medium includes a quantum well structure. 
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13. A low-loss demultiplexer in a temporally multiplexed optical communication 
system for demultiplexing an input signal including a plurality of channels* each channel 
modulated at a channel bit rate and temporally offset from outer ones of the plurality of 
channels fay less than a minimum time between bits, comprising; 

an input optical signal source; 

a monolithic expanded beam mode electimbsorptlon modulator including; 

an input surface optically coupled to the input optical, signal source and 
substantially optimized for low input loss of the input signal; 
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an expansion section to expand a beam mode of the input signal for increased 
confinement of the input signal; 

an electroabsorption modulation section including a pM well structure for 
modulating %t* <* ^ expanded input signal » select one channel of the input signal 
by periodic modulation at the channel bit rate and temporal off** of the selected 
channel; 

a contraction section to contract the beam mode of the- selected channel of tbe 
input; and 

an output surface; and 

a receiver optically coupled to tbe output surface of the monolithic expanded beam 
mode electroabsorption modulator to receive the selected channel of the input signal 

14 A low-loss demultiplexer for demultiplexing * turn division multiplexed 
optical sighal 

which are temporally interleaved with blocks of pulses of other channels, comprising; 

an optical beam splitter for splitting the time division multiplexed optical signal into a 
plurali ty of split optical signals; 

a monolithic expanded beam mode eiectroahsorption modulator including; ' 



m input surf** optically coupled to one of the split optics! Signak of the 
.ptical beam sptttw md substantially optimized for low input loss of the one split 



an expansion section to expand a beam mode of the one split optical signal for 
increased confinement of die one split optical signal; 
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aaclcctroabsorpdon modulation section including a quantum well structure for 
modulating light of the expanded one split optical signal to select blocks of a first 
channel of ihc one split optical signal; 

a contraction section to contract the beam mode of the selected first channel 
blocks; and 

an output surface; and 

a buffer optically coupled to the output surface of the monolithic expanded beam 
mode electroabsorption modulator to store the selected first channel blocks. 



